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3. O O 

Set Of Criteria 
Are Satisfied 
For A Song 

Keep The Song Atlts Current 
Location 

Initially Shuffle Song list Using A Randomization 
Algorithm 

Analyze each Of One Or More Songs in The Song 
List To Determine Whether The Song Satisfies A 

Set Of Criteria Atts Current Location 

satisfies the set of criteria, the song is kept at its current 
location in the song list. For each of the one or more songs that 
does not satisfy the set of criteria, an attempt is made to select 
(e.g., randomly) another song in an unprocessed portion of 
the Song list that satisfies the set of criteria. If a selected Song 
satisfies the set of criteria then the song and the selected Song 
are swapped. However, if greater than a threshold number of 
attempts to select a song that satisfies the set of criteria are 
made, then the song is kept at its current location in the song 
list. 

17 Claims, 6 Drawing Sheets 
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1. 

SHUFFLNG PLAYBACK CONTENT BASED 
ON MULTIPLE CRITERA 

BACKGROUND 

Content playback devices have become increasingly com 
monplace and allow for playback of a variety of different 
audio and/or video content. Such devices can oftentimes store 
large amounts of content that the user can select for playback. 
Rather than playing back the content in a specific order 
requested by the user, these devices can also provide a shuffle 
playback option that randomly selects the order for content 
playback. Unfortunately, current shuffle playback options 
oftentimes generate an ordering that does not appear Suffi 
ciently random to the user of the device and/or is otherwise 
not enjoyable to the user of the device. This, in turn, can lead 
to user frustration and annoyance with the device. 

SUMMARY 

This Summary is provided to introduce a selection of con 
cepts in a simplified form that are further described below in 
the Detailed Description. This Summary is not intended to 
identify key features or essential features of the claimed sub 
ject matter, nor is it intended to be used to limit the scope of 
the claimed Subject matter. 

In accordance with one or more aspects, a method for 
generating a shuffled list in a device includes selecting a first 
Song from a song list and determining whetherit satisfies a set 
of criteria. If the first song satisfies the set of criteria, then the 
first Song is kept in the current location in the song list. 
However, if the first song does not satisfy the set of criteria, 
then an attempt is made to find another song in the Song list 
that does satisfy the set of criteria. This is done, for example, 
by randomly selecting a second Song from the song list and 
checking whether the set of criteria is met for this song. If this 
second song satisfies the set of criteria, then the first song and 
the second song are Swapped in the song list. 

In accordance with one or more aspects, each of one or 
more songs in a song list is analyzed to determine whether the 
Song satisfies a set of criteria at its current location. For each 
of the one or more songs that satisfies the set of criteria, the 
Song is kept at its current location in the song list. For each of 
the one or more songs that does not satisfy the set of criteria, 
an attempt is made to randomly select another song in an 
unprocessed portion of the Song list that satisfies the set of 
criteria. If a randomly selected Song satisfies the set of criteria 
then the Song and the randomly selected Song are swapped. 
However, if greater than a threshold number of attempts to 
randomly select a song that satisfies the set of criteria are 
made, then the Song is kept at its current location in the Song 
list. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The same numbers are used throughout the drawings to 
reference like features. 

FIG. 1 is a block diagram illustrating an example comput 
ing device implementing the shuffling playback content 
based on multiple criteria in accordance with one or more 
embodiments. 

FIG. 2 illustrates another example system implementing 
the shuffling playback content based on multiple criteria in 
accordance with one or more embodiments. 

FIG. 3 is a flowchart illustrating an example process for 
generating a shuffle list in accordance with one or more 
embodiments. 
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2 
FIG. 4 is a block diagram illustrating an example song list 

and Swapping of Songs in accordance with one or more 
embodiments. 

FIG. 5 is a flowchart illustrating another example process 
for generating a shuffle list in accordance with one or more 
embodiments. 

FIG. 6 illustrates an example computing device that can be 
configured to implement the shuffling playback content based 
on multiple criteria in accordance with one or more embodi 
mentS. 

DETAILED DESCRIPTION 

Shuffling playback content based on multiple criteria is 
discussed herein. Generally, a song list is obtained and is 
initially shuffled by applying a context-free, standard ran 
domization algorithm. The Songs are then sequentially ana 
lyzed in this list and re-arranged so that the song ordering in 
the resulting list satisfies a set of criteria. 

For each song in the list, the song is analyzed to determine 
whetheritsatisfies a set of criteriaat its current location. If the 
set of criteria is satisfied, then the song is kept at its current 
position in the list and the next song in the list is analyzed. If 
the set of criteria are not satisfied for the current song, then 
Songs from the unprocessed portion of the list are randomly 
selected and analyzed until either a) a song is found that 
satisfies the set of criteria for the current position, in which 
case the two songs are Swapped, or b) the number of attempts 
to find another song that satisfies the set of criteria exceeds a 
configurable threshold, in which case the current Song is kept 
in its current position. In either case, the current position is 
considered part of the processed list, and the next Song in the 
list is then analyzed. This continues until the end of the list is 
reached, or the number of processed songs reaches a config 
urable maximum. 

FIG. 1 is a block diagram illustrating an example comput 
ing device 100 implementing the shuffling playback content 
based on multiple criteria in accordance with one or more 
embodiments. Computing device 100 can be a variety of 
different types of devices such as a portable audio and/or 
Video playback device, a desktop computer, a netbook or 
notebook computer, a mobile station, an entertainment appli 
ance, a set-top box communicatively coupled to a display 
device, a television, a cellular or other wireless phone, a 
personal digital assistant (PDA), a game console, an automo 
tive computer, and so forth. Thus, computing device 100 may 
range from a full resource device with Substantial memory 
and processor resources (e.g., personal computers, game con 
soles) to a low-resource device with limited memory and/or 
processing resources (e.g., traditional set-top boxes, portable 
music players). 
Computing device 100 includes a shuffle module 102, a 

playback module 104, a user input module 106, and a content 
database 108. Each of modules 102, 104, and 106 can be 
implemented in Software, firmware, hardware, or combina 
tions thereof. When implemented in software or firmware, 
Such a module includes one or more instructions that are 
executed by one or more processors or controllers of device 
100. Computing device 100 can also optionally include a 
screen (not shown) for the display of content and/or a user 
interface. Such a screen can be implemented in a variety of 
different manners, such as using liquid crystal display (LCD) 
technology, plasma screen technology, image projection 
technology, and so forth. Computing device 100 can also 
optionally generate one or more signals that are output to one 
or more other display devices which include such a screen. 
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Content database 108 stores content for playback by com 
puting device 100. This content can be a variety of different 
types of content, Such as audio content, video content, audio 
and video content, and so forth. The content is oftentimes 
referred to herein as being music content or songs, although 
the techniques discussed herein can be used analogously with 
other types of content. Content database 108 can be imple 
mented in a variety of different manners, such as using Solid 
state memory components (e.g., Flash memory), magnetic 
disks, optical discs, and so forth. Additionally, content data 
base 108 can be implemented on fixed storage media in com 
puting device 100 and/or removable storage media. 

Playback module 104 plays back content from content 
database 108. For example, module 104 plays back audio 
content and/or displays video content. The particular content 
that is played back by module 104 at any particular time is 
dependent on input received from a user (e.g., selection of a 
shuffle playback, selection of a particular play list, selection 
of a particular song) and/or from Some other component or 
module of computing device 100 (e.g., shuffle module 102). 

Input module 106 receives user inputs from a user of com 
puting device 100. User inputs can be provided in a variety of 
different manners, such as by pressing a particular portion of 
a touchpad or touchscreen of device 100, or pressing one or 
more keys of a keypad or keyboard of device 100. Touch 
screen functionality can be provided using a variety of differ 
ent technologies, such as through capacitive, Surface acoustic 
wave, resistive, optical, strain gauge, dispersive signals, 
acoustic pulse, or other touchscreen technologies. The user 
input can also be provided in other manners, such as via 
audible inputs, other physical feedback input to the device 
(e.g., tapping any portion of device 100 or another action that 
can be recognized by a motion detection component of device 
100, such as shaking device 100, rotating device 100, etc.), 
and so forth. 

Shuffle module 102 generates a shuffle list of content from 
content database 108 for playback by playback module 104. 
The shuffle list is a playlist of content that is organized in a 
shuffled manner to have a somewhat random or “mixed up' 
appearance for playback. The organization of Songs on the 
shuffle list may not be truly random, but is designed to have an 
appearance of being well-shuffled or mixed up. This shuffle 
list can be used by playback module 104 to playback the 
songs in the shuffled order identified by the shuffle list. 

FIG. 2 illustrates another example system 200 implement 
ing the shuffling playback content based on multiple criteria 
in accordance with one or more embodiments. System 200 
includes a computing device 202 a content service 204, and a 
network 206. Network 206 can be a variety of different net 
works, including the Internet, a local area network (LAN), a 
public telephone network, a cellular or other wireless phone 
network, an intranet, other public and/or proprietary net 
works, combinations thereof, and so forth. 

Computing device 202 can be a variety of different types of 
computing devices, analogous to computing device 100 of 
FIG.1. Computing device 202 includes a shuffle module 212, 
a playback module 214, a user input module 216, and a 
content database 220, analogous to shuffle module 102, play 
back module 104, user input module 106, and content data 
base 108 of FIG. 1, respectively. 

Content service 204 is a remote service implemented on 
one or more computing devices accessed via network 206. 
Content service 204 maintains various content that can be 
played back by playback module 214. Although only one 
content service 204 is illustrated in FIG. 2, it is to be appre 
ciated that computing device 202 can obtain content from 
multiple different content services 204. Similarly, it is to be 
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4 
appreciated that content service 204 can provide content to 
multiple different computing devices 202. 
Computing device 202 also includes a communication 

module 218. Communication module 218 manages commu 
nication between computing device 202 and content service 
204 via network 206. Communication module 218 can obtain 
this content and store the content in content database 220, or 
alternatively provide the content to playback module 214 for 
playback as the content is received (e.g., playback of stream 
ing content). 

Alternatively, computing device 202 need not include con 
tent database 220. Rather, computing device 202 can receive 
its content for playback from content service 204 rather than 
content database 220. 

Thus, as can be seen from FIGS. 1 and 2, the computing 
device playing back content can be a standalone device, or 
alternatively a device that communicates with and receives 
content from one or more content services. 

Generally, the shuffle module (module 102 of FIG. 1 or 
module 212 of FIG. 2) generates a shuffle list based on the 
content available for playback, which can be content from a 
local content database (on the same computing device as the 
shuffle module) and/or a remote content service (e.g., 
obtained via network 106). This shuffle list is a playlist iden 
tifying particular content to play at different times, including 
content from a local content database and/or a remote content 
service. The shuffle list has multiple entries or slots in a 
particular order, with different content being identified in 
each entry or slot. The particular content identified in a par 
ticular slot is selected to have a shuffled or mixed up appear 
ance for playback as discussed below. 
The shuffle module generates the shuffle list based on a set 

of multiple criteria being satisfied. Examples of criteria that 
can be included in this set of criteria are discussed below. A 
variety of different combinations of these criteria can be used 
as the set of criteria that are to be satisfied by a particular song 
as discussed in more detail below. It is to be appreciated that 
the following criteria are examples, and that other criteria can 
alternatively be used. 

Favor liked songs. Songs that have been identified by the 
user as Songs that he or she likes are to occur at a particular 
frequency in the shuffle list. A particular frequency can be 
identified (e.g., every 7" song in the shuffle list is to be a song 
that the user has indicated that he or she likes). 

Avoid disliked songs. Songs that have been identified by 
the user as songs that he or she dislikes are to occurat no more 
than a particular frequency in the shuffle list or are not to 
occur at particular locations in the shuffle list. For example, 
Songs the user has indicated that he or she dislikes are not to 
be included in the first 37 songs of the shuffle list. Alterna 
tively, these songs could all be moved to the end of the list. 

Avoid repeating artists too frequently. Songs having the 
same artist are not to occur in close proximity to each other in 
the shuffle list. This helps to make the shuffle list appear more 
“random' in that two songs from the same artist will not occur 
one after the other. The proximity distance can be a fixed 
number (e.g. 5), or a relative number (e.g., half the number of 
artists in the user's music collection). 

Select new content from content service at particular inter 
vals. New content is to be obtained from a remote content 
service (e.g., content service 204 of FIG. 2) at a particular 
frequency. For example, every 53" song is to be a song 
obtained from a remote content service rather than a local 
content database. This enables users to discover new music 
from the remote content service in their shuffle list. 

Favor high play count Songs. Songs that are played back 
often by a user can be inherently identified as being liked by 



US 8,214,399 B2 
5 

the user. A song with a high play count can be identified based 
on a fixed number (e.g., played back more than 10 times) or a 
relative number (e.g., the 10% of songs available to the device 
that are played back most frequently). Songs that are played 
back often by the user are to occur with a particular frequency 
in the shuffle list. 

Avoid high skip count Songs. Songs that are skipped over 
often by a user can be inherently identified as being disliked 
by the user. A Song with a high skip count can be identified 
based on a fixed number (e.g., skipped over more than 10 
times) or a relative number (e.g., the 10% of songs available 
to the device that are skipped over most frequently). Songs 
that are skipped over often by the user are to occur at no more 
than a particular frequency in the shuffle list or are not to 
occur at particular locations in the shuffle list. 

Favor Songs that friends enjoy. Songs that friends of a user 
of a device enjoy are to occur at a particular frequency in the 
shuffle list. Songs that friends of the user enjoy can be iden 
tified in different manners, such as by accessing a social 
networking service that includes an indication of Songs that 
the user's friends enjoy. 

Favor popular songs in marketplace. Songs that are popular 
in a marketplace are to occurat a particular frequency in the 
shuffle list. The marketplace refers to an online store or ser 
Vice where users can purchase or otherwise obtain Songs. 
Indications of Songs that are popular (e.g., frequently pur 
chased or highly rated by other users) can be obtained from 
Such an online store or service. 

Favor Songs recently synchronized to device. Songs that 
have recently been synchronized or otherwise added to the 
device are to occurat a particular frequency in the shuffle list. 
Songs that have been recently synchronized can be identified 
based on a fixed value (e.g., synchronized to the device in the 
past two days) or a relative value (e.g., the 10% of the songs 
on the device that were synchronized to the device most 
recently). 

Favor Songs from recently played artists. Songs from 
recently played artists are to occurataparticular frequency in 
the shuffle list. Songs from recently played artists can be 
inherently identified as being liked by the user. Recently 
played artists refer to artists of Songs that have recently been 
played back at a user's request (typically a request other than 
shuffle playback), such as selection of a particular song by the 
user or selection of a particular playlist by the user. Recently 
played artists can be identified based on a fixed value (e.g., the 
5 most recently played artists) or a relative value (e.g., of all 
the artists of songs available to the device, the 10% of the 
artists that were most recently played). 

Favor Songs in user's playlists. Songs in playlists of the 
user of the device are to occur at a particular frequency in the 
shuffle list. Songs in playlists of the user can be inherently 
identified as being liked by the user. These playlists are other 
playlists generated by the user of the device or otherwise 
obtained by the device. 

Favor songs not favored in the last shuffle list created. A 
record of the Songs in each shuffle list generated using the 
techniques discussed hereincan be maintained. Songs that are 
available to the device but that were not favored in the last 
shuffle list created by the user are to occur at a particular 
frequency in the current shuffle list being created. This 
enables the user to experience a variety of music each time he 
or she selects a shuffle list. 

Favor Songs from artists the user likes. Songs from artists 
that the user likes are to occurat a particular frequency in the 
shuffle list. Songs from artists that the user likes can be 
inherently identified as being liked by the user. Artists that the 
user likes can be identified in different manners, such as being 
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6 
explicitly identified by the user, being obtained from infor 
mation regarding the user on a Social networking service, and 
so forth. 

Favor Songs that sound good together. Songs that are deter 
mined to Sound good together are to occur at a particular 
frequency or in a particular order (e.g., sequentially) in the 
shuffle list. Songs can be determined to Sound good together 
in a variety of different manners. For example, a variety of 
different conventional audio fingerprinting or other audio 
analysis techniques can be used to identify songs that are 
similar or are otherwise believed to Sound good together. 

FIG. 3 is a flowchart illustrating an example process 300 
for generating a shuffle list in accordance with one or more 
embodiments. Process 300 is carried out by a shuffle module 
of a device, such as module 102 of FIG. 1 or module 212 of 
FIG. 2, and can be implemented in software, firmware, hard 
ware, or combinations thereof. Process 300 is shown as a set 
ofacts and is not limited to the order shown for performing the 
operations of the various acts. Process 300 is an example 
process for generating a shuffle list; additional discussions of 
generating a shuffle list are included herein with reference to 
different figures. 

In process 300, a song list is initially shuffled using a 
randomization algorithm (act302). The song list begins with 
a first Song to be played back and ends with a last song to be 
played back. The randomization algorithm is, for example, a 
context-free, standard randomization algorithm that employs 
any of a variety of different conventional randomization tech 
niques. The randomization algorithm is referred to as being 
context-free because it is not dependent on the particular 
songs in the song list and/or the criteria in the set of criteria 
discussed above. 
The song list in act 302 can be obtained in a variety of 

different manners. In one or more embodiments, the song list 
in act 302 is obtained by creating a song list that includes 
Songs that are available to the device implementing process 
300. These songs can include songs available locally on the 
device implementing process 300 as well as Songs that can be 
obtained from one or more remote services. The Song list 
includes songs but excludes other audio content. For 
example, various spoken word content such as comedy rou 
tines, audio books, lectures or readings, and so forth are 
excluded from the list created in act 302. Whether particular 
content is to be included in or excluded from the listinact302 
can be determined in different manners. For example, the 
audio content available to the device implementing process 
300 can have associated metadata identifying whether the 
contentis spoken word. By way of another example, the audio 
content available to the device implementing process 300 can 
be organized Such that audio content that is spoken word can 
be stored in a different folder or directory than other audio 
content. By way of yet another example, digital fingerprinting 
can be used to identify whether the content is spoken word. 
The length of the song list obtained in act 302 can vary. In 

one or more embodiments, the song list has a fixed length 
(e.g., 1000 songs, all the songs available to the device imple 
menting process 300, or songs totaling a particular playback 
length). In other embodiments, the song list has a relative 
length (e.g., a particular percentage of the total Songs avail 
able to the device implementing process 300). 

In one or more embodiments, the song list obtained in act 
302 is based on some other list of songs, such as one or more 
other playlists on the device implementing process 300, a list 
ofall songs available to the device implementing process 300, 
a playlist obtained from another device or service, and so 
forth. 
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Each of one or more songs in the Song list is analyzed to 
determine whether the song satisfies a set of criteria at its 
current location in the song list (act 304). The shuffle list 
resulting from analyzing the Songs in the song list (and Swap 
ping Songs as discussed below) is then used as the song order 
for shuffle playback. The set of criteria can include a variety 
of different criteria as discussed above. In one or more 
embodiments, this analysis begins with the first Song in the 
Song list and then continues sequentially through the songs in 
the song list. This analysis can also be viewed as beginning 
with a current location in the song list that is where the first 
Song location in the song list is, and sequentially updating the 
current location to be the next location in the Song list. Songs 
that have been analyzed (are before the current location) are 
referred to as being in the processed portion of the song list, 
and Songs that have not been analyzed (are after the current 
location) are referred to as being in the unprocessed portion of 
the song list. 

Process 300 then proceeds, for each song analyzed, 
whether the set of criteria are satisfied for the song at its 
current location. If the set of criteria are satisfied for the song 
at the current location of the Song in the song list, then the 
Song is kept at its current location in the Song list (act 306). 

However, if the set of criteria are not satisfied for the song 
at the current location of the Song in the Song list, then one or 
more attempts are made to randomly select a song from the 
unprocessed portion of the Song list that satisfies the set of 
criteria (act308). This random selection can be made using a 
variety of different conventional randomization techniques. 
Alternatively, the attempts in act308 can be made in different 
manners, such as selecting a song according to some other 
algorithm or rules rather than random selection, by selecting 
from more than just the songs later in the song list, and so 
forth. 

If a randomly selected Song satisfies the set of criteria, then 
the Song is Swapped with the randomly selected Song (act 
310). This Swapping refers to the two songs Swapping their 
locations in the Song list so that the randomly selected Song 
becomes the song at the current location in the Song list, and 
the Song that was previously at the current location in the Song 
list is moved to the unprocessed portion of the song list (and 
can be subsequently re-analyzed). 
A threshold number of attempts are made to randomly 

select a song from the unprocessed portion of the Song list that 
satisfies the set of criteria. If the number of attempts to ran 
domly select a song that satisfies the set of criteria exceeds 
this threshold number without any randomly selected Song 
satisfying the set of criteria, then the Song is kept at its current 
location (act312). This threshold number is set so that the full 
algorithm can run within a reasonable amount of time. 

Thus, as can be seen inacts 308-312, if the set of criteria are 
not satisfied for the song at the current location of the Song in 
the Song list, then one or more attempts are made to randomly 
select a song from the unprocessed portion of the Song list that 
satisfies the set of criteria. Songs are randomly selected and 
analyzed to determine whether they satisfy the set of criteria 
until either a song is randomly selected that satisfies the set of 
criteria or a threshold number of attempts to find a song that 
satisfies the set of criteria are made. 

FIG. 4 is a block diagram illustrating an example song list 
and Swapping of Songs in accordance with one or more 
embodiments. FIG. 4 illustrates an example song list 400 
including 1000 songs. Selected ones of these songs in Song 
list 400 are illustrated with Song names (e.g., Song A, Song B. 
etc.). The first song in the song list 400 is song 402, while the 
last song in song list 400 is song 404. In the example of FIG. 
4 it is assumed that the song at the current location is song 
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412, which is the 15" song in song list 400. Additional songs 
in song list 400 are: song 414, which is the 17" song in song 
list 400; song 416, which is the 389' song in song list 400; and 
song 418, which is the 47' song in song list 400. 

In the example of FIG. 4 it is also assumed that song 412 
does not satisfy the set of criteria. Song 414 is the first ran 
domly selected Song and also does not satisfy the set of 
criteria. Song 416 is the second randomly selected Song and 
also does not satisfy the set of criteria. However, song 418 is 
the third randomly selected Song and Song 418 does satisfy 
the set of criteria. Accordingly, Songs 412 and 418 are 
Swapped, resulting in Song list 450. The Song at the current 
location is then updated to be the next Song in Song list 450, 
which is song 420. 

FIG. 5 is a flowchart illustrating another example process 
500 for generating a shuffle list in accordance with one or 
more embodiments. Process 500 is carried out by a shuffle 
module of a device, such as module 102 of FIG. 1 or module 
212 of FIG. 2, and can be implemented in software, firmware, 
hardware, or combinations thereof. Process 500 is shown as a 
set of acts and is not limited to the order shown for performing 
the operations of the various acts. Process 500 is an example 
process for generating a shuffle list; additional discussions of 
generating a shuffle list are included herein with reference to 
different figures. 

In process 500, a song list is obtained (act 502). The song 
list begins with a first Song to be played back and ends with a 
last Song to be played back. This song list can be obtained in 
a variety of different manners (e.g., as discussed above with 
respect to act 302 of FIG. 3), and can also be a song list that 
has been randomized using a randomization algorithm. 
A song from the song list obtained in act502 is selected (act 

504). Typically the first song in the song list is selected, 
although other Songs can alternatively be selected. 
The song selected in act 504 at its current location is com 

pared to a set of multiple criteria (act 506). A variety of 
different criteria, as discussed above, can be used in act 506. 

Process 500 then proceeds based on whether the song 
satisfies the set of criteria (act508). If the song satisfies the set 
of criteria, then the song is kept at its current location (e.g., 
entry or slot) in the song list (act 510). 

Process 500 then checks whether the shuffle list is long 
enough (act 512). Whether the shuffle list is long enough can 
be determined in a variety of different manners, such as a 
fixed number of Songs (e.g., all the songs in the song list 
obtained in act 502, 1000 songs, all songs available to the 
device implementing process 500) or a relative number (e.g., 
a certain percentage of the Songs in the Song list obtained in 
act 502 or available to the device implementing process 500). 

In one or more embodiments, process 500 begins with 
selecting in act 504 the first song in the song list obtained in 
act 502. Process 500 then repeats act 506 and subsequent acts 
multiple times, each time selecting in act 504 the next song in 
the Song list. After the last song in the Song list is selected, the 
shuffle list is determined to be long enough in act 512. Alter 
natively, after a song close to the last Song in the song list is 
selected (e.g., the song 20 Songs from the last Song in the song 
list is selected), the shuffle list is determined to be long 
enough in act 512. 

If the shuffle list is long enough, then the song list with its 
current ordering of songs is used as the shuffle list (act 514). 
This shuffle list is then used as the song order for shuffle 
playback. However, if the shuffle list is not long enough, then 
process 500 returns to act 504 to select another song. This 
next Song selected in act 504 is typically then next Song in the 
Song list, but need not be. 
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Returning to act 508, if the song does not satisfy the set of 
criteria, then an attempt is made to find another song in the 
song list that satisfies the set of criteria (act 516). In one or 
more embodiments, this attempt is made by randomly select 
ing another song later in the song list (a song between the 
location in the song list where the song selected in act 504 is 
and the end of the song list). This random selection can be 
made using a variety of different conventional randomization 
techniques. Alternatively, the attempt in act 516 can be made 
in different manners, such as selecting a song according to 
Some other algorithm or rules rather than random selection, 
by selecting from more than just the Songs later in the Song 
list, and so forth. 

In one or more embodiments, different conditions are put 
on the attempt in act 516. For example, a threshold number of 
Songs can be randomly selected and checked whether they 
satisfy the set of criteria. This threshold number can be a fixed 
number of songs (e.g., 20), or a relative number of songs (e.g., 
1% of the songs in the song list obtained in act 502). Once 
these conditions are met, the device implementing process 
500 determines that another song that satisfies the set of 
criteria cannot be found so that the algorithm remains effi 
cient. Alternatively, no Such conditions may be placed on the 
attempt in act 516 (e.g., all songs later in the Song list may be 
checked to determine whether they satisfy the set of criteria). 

Process 500 proceeds based on whether another song is 
found in act 516 that satisfies the set of criteria (act 518). If no 
Such song is found (the attempt in act 516 is unsuccessful), 
then the song is kept at its current location in the Song list (act 
510), and process 500 proceeds to check whether the shuffle 
list is long enough (act 512). 

However, if such a song is found, then the found Song and 
the song selected in act 504 are swapped (act 520). This 
Swapping of the Songs refers to the found Song being placed in 
the location in the song list where the song selected in act 504 
was, and the song selected in act 504 being placed in the 
location in the Song list where song found in act 516 was. 
Process 500 then proceeds to check whether the shuffle list is 
long enough (act 512). 

Returning to FIGS. 1 and 2, it should be noted that a shuffle 
module (such as module 102 of FIG. 1 or module 212 of FIG. 
2) maintains a record corresponding to the set of criteria as 
Songs are analyzed or selected and kept at their current loca 
tion or Swapped. The specific information in this record varies 
based on the particular criteria. For example, if one of the set 
of criteria is that every 7" song is a song marked as a favorite, 
then a record is maintained of the most recent Song in the 
shuffle list that is marked as a favorite. By way of another 
example, if one of the set of criteria is that no songs from the 
same artist are to be within 5 songs of each other (or within 
half the number of different artists in the user's music collec 
tion), then a record is maintained of the 5 (or half the number 
of different artists in the user's music collection) artists of the 
most recent songs in the shuffle list. 

Various combinations of the criteria can be used as the set 
of criteria. By way of example, the set of criteria can include 
the following four criteria: (1) every 7" song is a song marked 
as a favorite; (2) no songs marked as disliked in the first 37 
Songs in the shuffle list; (3) no songs from the same artist 
within 5 songs of each other (or within half the number of 
different artists in the user's music collection); and (4) every 
53" song is from a remote content service. 

Additionally, it should be noted that a variety of different 
modifications can be made to the techniques discussed herein 
to improve the accuracy and/or speed of the generating of a 
shuffle list. These modifications can optionally be made at 
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runtime. For example, modifications can be made to the pro 
cess for generating a shuffle list while the shuffle list is being 
generated. 

These modifications can include modifications to the set of 
criteria and/or the threshold number of attempts to randomly 
select a song that satisfies the set of criteria. For example, 
assume that after a threshold number of attempts over mul 
tiple selected Songs a particular criteria is not satisfied. The 
shuffle module can detect this situation and change the set of 
criteria So that this one criteria need not be satisfied (e.g., is 
excluded from the set of criteria). Alternatively, the threshold 
number of attempts to randomly selecta song that satisfies the 
set of criteria can be lowered so that a fewer number of songs 
are randomly selected to determine whether they satisfy the 
set of criteria. By way of another example, assume that there 
is a large number of songs available to the device implement 
ing process 400 (e.g., greater than a particular threshold num 
ber of Songs). Given the large number of Songs it may be 
difficult for a song to be randomly selected that satisfies the 
set of criteria. This situation can be detected and the shuffle 
module can increase the threshold number of attempts to 
randomly select a song that satisfy the set of criteria So that a 
larger number of songs are randomly selected and checked in 
the attempt to find another song that satisfies the set of crite 
18. 

Modifications can also be made based on the particular 
device on which the shuffle list is being generated. For 
example, the length of the shuffle list can be dependent on the 
computing power of the device on which the shuffle list is 
being generated. Devices with greater computing power can 
typically generate shuffle lists more quickly than devices with 
less computing power. Thus, the shuffle lists generated on 
devices with less computing power can be shorter than the 
shuffle lists generated on devices with more computing pow 
ers. By way of another example, the threshold number of 
attempts to randomly select a song that satisfies the set of 
criteria can vary based on the computing power of the device 
on which the shuffle list is being generated. Devices with 
greater computing power can thus check more songs in an 
attempt to randomly select a song that satisfies the set of 
criteria, and thus increase the accuracy of the shuffle list that 
is generated. 

In the discussions herein, the computing device playing 
back the content is described as the computing device gener 
ating the shuffle list. It is to be appreciated, however, that 
these operations can be performed by two different devices. 
For example, one or more computing devices can generate the 
shuffle list and provide that shuffle list (orportions thereof) to 
the computing device playing back the content. 

FIG. 6 illustrates an example computing device 600 that 
can be configured to implement the shuffling playback con 
tent based on multiple criteria in accordance with one or more 
embodiments. Computing device 600 can be, for example, 
computing device 100 of FIG. 1, computing device 202 of 
FIG. 2, or a device of content service 204 of FIG. 2. 
Computing device 600 includes one or more processors or 

processing units 602, one or more computer readable media 
604 which can include one or more memory and/or storage 
components 606, one or more input/output (I/O) devices 608, 
and a bus 610 that allows the various components and devices 
to communicate with one another. Computer readable media 
604 and/or one or more I/O devices 608 can be included as 
part of or alternatively may be coupled to, computing device 
600. Bus 610 represents one or more of several types of bus 
structures, including a memory bus or memory controller, a 
peripheral bus, an accelerated graphics port, a processor or 
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local bus, and so forth using a variety of different bus archi 
tectures. Bus 610 can include wired and/or wireless buses. 

Memory/storage component 606 represents one or more 
computer storage media. Component 606 can include Volatile 
media (Such as random access memory (RAM)) and/or non 
volatile media (such as read only memory (ROM), Flash 
memory, optical disks, magnetic disks, and so forth). Com 
ponent 606 can include fixed media (e.g., RAM, ROM, a fixed 
hard drive, etc.) as well as removable media (e.g., a Flash 
memory drive, a removable hard drive, an optical disk, and so 
forth). 
The techniques discussed herein can be implemented in 

Software, with instructions being executed by one or more 
processing units 602. It is to be appreciated that different 
instructions can be stored in different components of com 
puting device 600, Such as in a processing unit 602, in various 
cache memories of a processing unit 602, in other cache 
memories of device 600 (not shown), on other computer 
readable media, and so forth. Additionally, it is to be appre 
ciated that the location where instructions are stored in com 
puting device 600 can change over time. 
One or more input/output devices 608 allow a user to enter 

commands and information to computing device 600, and 
also allows information to be presented to the user and/or 
other components or devices. Examples of input devices 
include a keyboard, a cursor control device (e.g., a mouse), a 
microphone, a scanner, and so forth. Examples of output 
devices include a display device (e.g., a monitor or projector), 
speakers, a printer, a network card, and so forth. 

Various techniques may be described herein in the general 
context of software or program modules. Generally, Software 
includes routines, programs, objects, components, data struc 
tures, and so forth that perform particular tasks or implement 
particular abstract data types. An implementation of these 
modules and techniques may be stored on or transmitted 
across some form of computer readable media. Computer 
readable media can be any available medium or media that 
can be accessed by a computing device. By way of example, 
and not limitation, computer readable media may comprise 
“computer storage media' and “communications media.” 

“Computer storage media' include volatile and non-vola 
tile, removable and non-removable media implemented in 
any method or technology for storage of information Such as 
computer readable instructions, data structures, program 
modules, or other data. Computer storage media include, but 
are not limited to, RAM, ROM, EEPROM, flash memory or 
other memory technology, CD-ROM, digital versatile disks 
(DVD) or other optical storage, magnetic cassettes, magnetic 
tape, magnetic disk storage or other magnetic storage devices, 
or any other medium which can be used to store the desired 
information and which can be accessed by a computer. 

"Communication media' typically embody computer 
readable instructions, data structures, program modules, or 
other data in a modulated data signal. Such as carrier wave or 
other transport mechanism. Communication media also 
include any information delivery media. The term “modu 
lated data signal” means a signal that has one or more of its 
characteristics set or changed in Such a manner as to encode 
information in the signal. By way of example, and not limi 
tation, communication media include wired media Such as a 
wired network or direct-wired connection, and wireless 
media Such as acoustic, RF, infrared, and other wireless 
media. Combinations of any of the above are also included 
within the scope of computer readable media. 

Generally, any of the functions or techniques described 
herein can be implemented using Software, firmware, hard 
ware (e.g., fixed logic circuitry), manual processing, or a 
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combination of these implementations. The terms “module 
and "component as used herein generally represent soft 
ware, firmware, hardware, or combinations thereof. In the 
case of a Software implementation, the module or component 
represents program code that performs specified tasks when 
executed on a processor (e.g., CPU or CPUs). The program 
code can be stored in one or more computer readable memory 
devices, further description of which may be found with 
reference to FIG. 6. The features of the shuffling playback 
content based on multiple criteria techniques described 
hereinare platform-independent, meaning that the techniques 
can be implemented on a variety of commercial computing 
platforms having a variety of processors. 

Although the subject matter has been described in lan 
guage specific to structural features and/or methodological 
acts, it is to be understood that the subject matter defined in 
the appended claims is not necessarily limited to the specific 
features or acts described above. Rather, the specific features 
and acts described above are disclosed as example forms of 
implementing the claims. 
What is claimed is: 
1. A method for generating a shuffle list in a device, the 

method comprising: 
selecting a first song from a current location in a song list, 

wherein the Song list is randomized using a randomiza 
tion algorithm prior to selecting the first Song; 

determining whether the first Song satisfies a set of multiple 
criteria; 

if the first song satisfies the set of multiple criteria then 
keeping the first Song in the current location in the song 
list; and 

if the first song does not satisfy the set of multiple criteria 
then, 
attempting to find a second song in the song list that 

satisfies the set of multiple criteria by randomly 
selecting the second song in the song list and checking 
whether the second song satisfies the set of multiple 
criteria, 

Swapping the first song and the second song if the second 
Song satisfies the set of multiple criteria; and 

if a number of attempts to randomly select a song that 
satisfies the set of criteria exceeds a threshold number of 
attempts without a randomly selected Song satisfying the 
set of search criteria, then keeping the first song at its 
current location in the song list, wherein the threshold 
number of attempts corresponds to at least one of a fixed 
number of Songs or a number of Songs relative to a 
number of Songs in the song list. 

2. A method as recited in claim 1, wherein the set of 
multiple criteria include a frequency at which Songsidentified 
by a user as favorites occur in the shuffle list and a frequency 
at which songs by a same artist occur in the shuffle list. 

3. A method as recited in claim 2, wherein the set of 
multiple criteria further include a frequency at which songs 
obtained from a remote content service occur in the shuffle 
list. 

4. A method as recited in claim 1, wherein the songs in the 
Song list are selected to include Songs but exclude spoken 
word content. 

5. A method as recited in claim 1, wherein the song list 
includes one or more songs stored in a local database of the 
device, and one or more songs obtained by the device from a 
remote content service. 

6. A method as recited in claim 1, further comprising play 
ing back songs in their order in the shuffle list. 

7. A method as recited in claim 1, wherein the set of 
multiple criteria include at least one criteria that is based on 

99 
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information obtained from a social networking service and 
associated with a user of the Social networking service. 

8. A method for generating a shuffle list in a device, the 
method comprising: 

analyzing each of one or more songs in a song list to 5 
determine whether the song satisfies a set of criteria at its 
current location; 

for each Song that satisfies the set of criteria, keeping the 
Song at its current location in the Song list; and 

for each Song that does not satisfy the set of criteria, 
attempting to randomly select a song in an unprocessed 
portion of the song list that satisfies the set of criteria, 
and: 
if a randomly selected Song satisfies the set of criteria 

then Swapping the song with the randomly selected 
Song, and 

if a number of attempts to randomly select a song that 
satisfies the set of criteria exceeds a threshold number 
of attempts without one of the randomly selected 
Songs satisfying the set of search criteria, then keep 
ing the song at its current location in the song list, 
wherein the threshold number of attempts corre 
sponds to at least one of a fixed number of songs or a 
number of songs relative to a number of Songs in the 
Song list. 

9. A method as recited in claim 8, wherein the song list is 
initially shuffled to have a random ordering of Songs. 

10. A method as recited in claim 8, further comprising 
using, after keeping the songs at their current locations or 
Swapping the Songs with different songs, the Song list as a 
shuffle list for shuffle playback. 

11. A method as recited in claim 10, further comprising 
playing back Songs in their order in the shuffle list. 

12. A method as recited in claim 8, wherein the set of 
criteria include a frequency at which Songs identified by a 
user as favorites occur in the shuffle list and a frequency at 
which Songs by a same artist occur in the shuffle list. 

13. A method as recited in claim 12, wherein the set of 
criteria further include a frequency at which songs obtained 
from a remote content service occur in the shuffle list. 
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14. A method as recited in claim 8, wherein the threshold 

changes while the shuffle list is being generated. 
15. A method as recited in claim 8, wherein the songs in the 

Song list are selected to include Songs but exclude spoken 
word content. 

16. A method as recited in claim 8, wherein the song list 
includes one or more songs stored in a local database of the 
device, and one or more songs obtained by the device from a 
remote content service. 

17. One or more computer storage media having stored 
thereon instructions that, when executed by one or more 
processors of a computing device, cause the one or more 
processors to: 

obtain a list of songs that is randomly shuffled; 
select a first song at a current location in the list of Songs; 
determine whether the first song satisfies a set of multiple 

criteria; 
if the first song satisfies the set of multiple criteria, then: 

keep the first song in the current location, and 
repeat the selection and check for another song in the list 

of Songs; and 
if the first song does not satisfy the set of multiple criteria, 

then: 
attempt to find another song that satisfies the set of 

multiple criteria by randomly selecting, up to a thresh 
old number of attempts, a second song in the list of 
Songs and checking whether the second song satisfies 
the set of multiple criteria, wherein the threshold 
number of attempts corresponds to at least one of a 
fixed number of songs or a number of songs relative to 
a number of songs in the list of Songs, 

if the second song that satisfies the set of multiple criteria 
is found then Swap the first Song and the second song 
in the list of songs, and 

if the second song that satisfies the set of multiple criteria 
is not found after the threshold number of attempts 
then keep the first song in the current location. 


